1. Introduction
===============

1.1. Background and study logic
-------------------------------

Poison involves any substance that can cause a disorder in the body through a chemical action ([@b1-epj-08-2860]). Contact with toxins has become one of the most common causes of serious medical conditions both in developed and developing countries ([@b2-epj-08-2860]). According to the World Health Organization's estimates, over 2000 people die simply because of insecticides on a yearly basis ([@b3-epj-08-2860]). Poisoning-associated death has been rapidly increasing in the United States since the 1970s ([@b4-epj-08-2860]). In developing countries, various conditions lead to higher rates of poisoning, including insufficient rules and regulations concerning pharmaceutical drugs and chemicals, poor monitoring system, and easy accessibility to a variety of pharmaceutical drugs and chemicals ([@b5-epj-08-2860]). Iran is a developing country with a population of over 70 million ([@b6-epj-08-2860]). Poisoning pattern varies across Iran ([@b7-epj-08-2860]). Poisoning is the most common cause of hospitalization and the second most common cause of death in Iran ([@b8-epj-08-2860]). A recent study showed that, from among poisoned patients admitted to a hospital in Tehran, 79% were reported as intentional poisoning with drugs ([@b3-epj-08-2860]). However, another study performed over a 3-year timespan reported insecticides and opioids as the two leading causes of death in Northern Iran ([@b9-epj-08-2860]). The highest rates of alcohol poisoning were reported in Isfahan and Tabriz, at about 3.7% and 8%, respectively ([@b10-epj-08-2860], [@b11-epj-08-2860]). Stings and bites of scorpions and certain types of snakes are also major health problems in the south and southwest of Iran ([@b12-epj-08-2860]). Carbon monoxide poisoning is common in cities, such as Tehran, that have a high density of motor vehicles and in areas with cold climates ([@b13-epj-08-2860], [@b14-epj-08-2860]). Morbidity and mortality associated with poisoning vary from one place to another and changes over time as new chemicals are used. Often, correct diagnosis and appropriate treatment are life-saving. Thus, knowledge of the overall pattern of toxicity in a particular area can help early diagnosis and management of poisoning, hence reduced morbidity and mortality ([@b15-epj-08-2860]).

1.2. Objective of research
--------------------------

In this study, the patterns and prevalence of poisoning in different parts of Iran were investigated to aid in prevention and treatment of poisoning.

2. Material and Methods
=======================

2.1. Materials
--------------

As a review article, this study reviewed all published papers on the epidemiology of hospital base acute adult poisoning in Iran. Variables, including age, gender, marital status, place of residence, education, occupation, and types of toxic substances, were studied. All databases were searched for papers published before March 21, 2016. Google Scholar, Embase, Scopus and PubMed databases were searched for international sources, and SID, Iran Medex, Medlib, Magiran were searched for Persian papers. In case the topic and the abstract were relevant, that full text was studied and keywords used in this study included "epidemiology", "poisoning", "Iran", and "toxicity".

2.2. Selection criteria
-----------------------

The search was restricted to English and Persian language articles. All articles found during the search were evaluated for competence and inclusion. After compliance with inclusion criteria, the articles that evaluate the epidemiology and pattern of acute adult poisoning across Iran were included in the current review. Irrelevant studies or original articles that evaluated the adolescent poisoning or certain toxic substances were excluded.

2.3. Quality assessment
-----------------------

For the identification and the assessment of the quality of each article, sections, including the title, abstract, introduction, methods, results, discussion, conclusion and other information, were employed together and reviewed. The documents which contained essential criteria and matched the aims of our study were included. After final analysis, 38 articles that fulfilled all the required conditions were selected.

3. Results and discussion
=========================

After the search was completed using the keywords and described procedures, there remained 38 articles for final analysis were all closely reviewed. As Iran holds 31 provinces with different cultural, religious, and geographical diversities, studies limited to certain regions cannot be representative of the epidemiological characteristics of the entire country. To make this study more comprehensible with regards to available geographic studies, we considered five geographical divisions for the country and examined the epidemiological characteristics of poisoning in each zone separately. [Figure 1](#f1-epj-08-2860){ref-type="fig"} shows the five geographical divisions of Iran. They included:

-   **Zone 1:** Tehran, Qazvin, Mazandaran, Semnan, Golestan, Alborz, and Qom

-   **Zone 2:** Isfahan, Fars, Bushehr, Chahar Mahal and Bakhtiari, Hormozgan, and Kohkiluyeh, and Boyer Ahmad

-   **Zone 3:** Western Azarbaijan, Eastern Azarbaijan, Ardabil, Zanjan, Gilan, and Kurdistan

-   **Zone 4:** Kermanshah, Ilam, Lorestan, Hamadan, Markazi, and Khuzestan

-   **Zone 5:** North Khorasan, South Khorasan, Razavi Khorasan, Kerman, Yazd, Sistan and Baluchistan.

In this study, we examined in detail the causes of toxicity in the various regions of Iran. Other epidemiologic factors of poisoning are summarized in [Tables 1](#t1-epj-08-2860){ref-type="table"}[](#t2-epj-08-2860){ref-type="table"}--[3](#t3-epj-08-2860){ref-type="table"}.

3.1. Pharmaceutical drugs
-------------------------

The overall increased access to pharmaceutical drugs has turned them into the most common cause of toxicity ([@b16-epj-08-2860]). Pharmaceutical drugs affecting the central nervous system are the most common drugs used in cases of self-poisoning in developing countries. Among pain relievers, Acetaminophen is the most common poisoning drug in some areas ([@b17-epj-08-2860]). In Iran, in the first geographical zone, a study in Tehran from 2002 on 19511 poisoned cases involving pharmaceutical drugs found that benzodiazepines were the most common cause of poisoning ([@b18-epj-08-2860]). In a study on fatal poisonings in Tehran from 2002 on 341 poisoned patients, pharmaceutical drugs were the second most common cause of death after opium ([@b19-epj-08-2860]). Another study in Tehran from 2007 reported that 52% of 9,203 poisoned patients were poisoned by pharmaceutical drugs ([@b20-epj-08-2860]). In another study in Tehran from 2008 on 11,465 patients, hospitalization was mainly due to drug poisoning, on top of which were antidepressants, benzodiazepines, and anticonvulsants ([@b21-epj-08-2860]). In Tehran from 2009, 723 poisoning patients were studied in six major cities and 80.9% of cases were caused by pharmaceutical drugs ([@b22-epj-08-2860]). Another study in Tehran from 2012 on 200 patients, antidepressants accounted for 57% of poisoning cases ([@b23-epj-08-2860]). A one-year study conducted in Tehran from 2012 on 280 cases of self-suicide by poisoning, 27.5% were caused by pharmaceutical drugs ([@b5-epj-08-2860]). A study on 108,265 patients in Tehran from 2014, the most common cause of poisoning were anticonvulsant pharmaceutical drugs ([@b24-epj-08-2860]). In Karaj, from 172 cases of drug poisoning, 32.5% and 25.3% of cases were caused by benzodiazepine and tramadol, respectively ([@b25-epj-08-2860]). In two studies in Babol from 2000 and 2015, pharmaceutical drugs were the poisoning agent in 79.8%and 73.3% of cases, respectively ([@b26-epj-08-2860], [@b27-epj-08-2860]). In two studies in Sari, from 2005 and 2010, pharmaceutical drugs accounted for 77.7% and 65% of cases, respectively ([@b6-epj-08-2860], [@b28-epj-08-2860]). Another study covered Mazandaran for non-drug poisonings, from 1,546 patients, approximately 62.5% suffered from drug poisoning ([@b4-epj-08-2860]). In a study of 414 patients in Gorgan, 82.6% of the cases were poisoned by pharmaceutical drugs ([@b29-epj-08-2860]). In the second geographical zone, in two studies in Isfahan from 2015 and 2013, pharmaceutical drugs, specifically psychiatric pharmaceutical drugs, were the leading cause of poisoning ([@b30-epj-08-2860], [@b31-epj-08-2860]). Another study of 266 poisoned patients, in Shiraz, found that drug poisoning was the most common type of poisoning (68%) ([@b32-epj-08-2860]). Another study in Fasa, on 287 poisoned patients, found that 64.5% were drug-based ([@b33-epj-08-2860]). In a study on 493 cases of poisoning in Bandar Abbas, other than suicidal or accidental cases, 26% of cases were drug abuse and 23.1% were benzodiazepines ([@b1-epj-08-2860]). In a study on 200 patients in Bandar Abbas, the most abused pharmaceutical drugs included benzodiazepines, organophosphates, acetaminophens, and tricyclic antidepressants ([@b34-epj-08-2860]). A study in Shahrekord from 638 cases of poisoning found that 89.34% had a multi-drug basis ([@b35-epj-08-2860]). In the third geographical zone, in a study on fatal poisoning in Urmia, 17.15% of deaths were caused by pharmaceutical drugs, especially benzodiazepines ([@b36-epj-08-2860]). In another study in Urmia from 1,208 poisoned cases, 66.4% were drug-based ([@b37-epj-08-2860]). In Tabriz, from 988 patients with drug and chemical poisoning, 57.4% of cases were drug based, with many cases involving benzodiazepines and tricyclic antidepressants (14.6%) ([@b38-epj-08-2860]). Another study in Tabriz on 1,342 patients found that 60.8% of cases involved pharmaceutical drugs ([@b15-epj-08-2860]). In a study in Ardabil on 282 patients with drug toxicity, the most widely found pharmaceutical drugs included tramadol (39%), opium (36%), and methadone (18%) ([@b39-epj-08-2860]). Another study on 2,852 poisoned patients in Ardabil pharmaceutical drugs, especially tramadol, benzodiazepines, and acetaminophen were the most common causes ([@b40-epj-08-2860]). In the fourth and fifth geographical zone, in a study on 840 poisoned patients in Ahvaz, 47.5% of the cases were pharmaceutical drugs ([@b41-epj-08-2860]). In another study in Ahvaz on 3,258 cases, 56% were caused by animal poisons followed by pharmaceutical drugs (31.6%) ([@b42-epj-08-2860]). A study in Kermanshah on 321 poisoned patients found that 80% of the cases were drug-based ([@b43-epj-08-2860]). A study in Mashhad on 7,158 poisoned patients found that 61.4% of cases were drug based ([@b44-epj-08-2860]). In a study in Birjand on 602 patients, the most common cause of poisoning was pharmaceutical drugs ([@b45-epj-08-2860]). Another study on 809 poisoned patients in Birjand found that pharmaceutical drugs were the most common cause of poisoning (56%) ([@b46-epj-08-2860]). In a study in Rafsanjan on 260 poisoned cases, 40.4% of cases were pharmaceutical drug injestions ([@b47-epj-08-2860]). In a study in Neyshabur on 296 poisoned patients, 83.2% of cases involved pharmaceutical drugs ([@b48-epj-08-2860]). In one study of 163 poisoned patients in Kashan, 67.85% of the cases were caused by pharmaceutical drugs ([@b49-epj-08-2860]).

3.2. Pesticides and insecticides
--------------------------------

Pesticides are chemical or biological substances used to control pests ([@b50-epj-08-2860]), including organophosphate, carbamate, and phosphide compounds ([@b51-epj-08-2860]). Application of pesticides in Iran has been increasing since 2000 ([@b52-epj-08-2860]). In a study in Tehran from 2002 on 19511 poisoned cases, 3.36% were pesticide based ([@b18-epj-08-2860]). A study in Tehran showed that from among 346 cases of fatal poisoning, 17.3% were caused by insecticides, which ranked third as a origin of poisoning ([@b19-epj-08-2860]). In a one-year study in Tehran on 11,465 poisoned patients, pesticides were the third most common cause of poisoning (9.37%) and the second most common cause of death due to poisoning with a rate of 9.37% of cases ([@b21-epj-08-2860]). In a one-year examination of 280 fatal poisoning cases in Tehran, organophosphate poisons were the third most common cause of death, after pharmaceutical drugs and opioids ([@b5-epj-08-2860]). In a 6-year study on 108,265 poisoning cases in Tehran, pesticides accounted for 4.72% of cases, but the most common cause of death had a rate of 24.84% ([@b24-epj-08-2860]). In a study of 581 non-drug poisoning cases in Mazandaran, the most common cause of hospitalization was pesticides (47.5%) ([@b4-epj-08-2860]). A study on 411 cases of poisoning in Babol found that the second most common cause of poisoning, after pharmaceutical drugs, was organophosphate (29.7%) ([@b26-epj-08-2860]). In another study on 635 poisoning patients in Babol, 26.3% of cases were due to pesticides ([@b27-epj-08-2860]). In Sari, from 2,057 poisoned patients, organophosphate insecticides and carbamates were the third most common cause of poisoning, after pharmaceutical drugs and opioids ([@b6-epj-08-2860]). In the second zone of Iran, one study of 400 poisoned patients in Isfahan reported organophosphates (2.75%) as the third most common source of poisoning ([@b30-epj-08-2860]). In a study of 786 poisoned patients from vulnerable social stratum in Isfahan, 4.4% were due to pesticides, which was again the third most common cause of poisoning ([@b31-epj-08-2860]). In one study of 266 cases of poisoning in Shiraz, 8.7% of cases were due to pesticides, rodenticides, and herbicides, which were again the 3rd most common cause ([@b32-epj-08-2860]). In one study of 493 patients in Bandar Abbas, 17.6% were due to organophosphates and 2.8% of the cases were poisoned by rat poison ([@b1-epj-08-2860]). Another study in Shahrekord showed that, from 638 poisoned patients, 5.33% were affected by organophosphate poisons as the second most common cause of poisoning ([@b35-epj-08-2860]). For the third zone, in Urmia, 40% of 70 fatal poisoning cases were caused by pesticides, which was the main cause of death ([@b36-epj-08-2860]). Another study in this city on 1,208 cases of poisoning reported that 14% of the cases were caused by pesticides as the second most common cause of poisoning ([@b37-epj-08-2860]). In a study on 988 patients with poisoning in Tabriz, 1% was caused by carbamates ([@b38-epj-08-2860]). A study on 840 patients in Ahvaz found that 6.9% of the cases were caused by insecticides ([@b41-epj-08-2860]). Another study on 3,258 poisoned patients in Ahvaz showed that 1.8% of patients were poisoned by organophosphates or pesticides ([@b42-epj-08-2860]). In another study on 2,852 poisoned patients in Ardabil, 15.28% were poisoned by organophosphates and aluminum phosphide, and was the most common cause of death ([@b40-epj-08-2860]). In a study in Rafsanjan on 260 poisoned cases, 13.1% of them were pesticide based ([@b47-epj-08-2860]). Finally, in a study on 723 poisoning cases in six cities, 4.5% of the cases were caused by organophosphate pesticides as the second most common cause ([@b22-epj-08-2860]).

3.3. Opioids
------------

Narcotics (ab)use is rising globally and has become a health problem in developing countries, including Iran ([@b37-epj-08-2860]). Iran ranks eighth in the world in substance abuse ([@b53-epj-08-2860]). In the first geographical zone, a study in Tehran from 2002 on 19511 poisoning cases found that 11.2% of them were opium based ([@b18-epj-08-2860]). A study of 346 fatal poisoning cases in Tehran in 2001 found that the most common cause was opioids ([@b19-epj-08-2860]). In a one-year study in 2008 on 11,465 patients poisoned in Tehran, narcotics and opioids ranked third in prevalence (7.11%); furthermore, they ranked first in terms of fatality ([@b21-epj-08-2860]). A study in Tehran on 1,208 patients with substance poisoning considered these drugs as the third most common cause of poisoning, after pharmaceutical drugs and pesticides (7.9%) ([@b37-epj-08-2860]). A study from 2012 on 280 cases of fatal poisoning in Tehran found that 27.1% of the cases was opium-based, ranking second after pharmaceutical drugs ([@b5-epj-08-2860]). Another study from 2012 in Tehran on 200 cases, narcotics (31%) were the second most common cause of poisoning after pharmaceutical drugs ([@b23-epj-08-2860]). In a 6-year study from 2014 in Tehran, opioids were the most common cause of poisoning, while methadone replaced it as the most common towards the end of the study. Also, opioids were the second most common cause of death after pesticides ([@b24-epj-08-2860]). In a study on 172 patients in Karaj, 38.3% of the cases were caused substance abuse, in which opium was the most common substance (18.3%) and the most common cause of fatal poisoning ([@b25-epj-08-2860]). In one study on 411 patients with poisoning in Babol, opium was the most common cause, after organophosphates, from among all non-pharmaceutical causes of poisoning ([@b26-epj-08-2860]). In another study on 635 poisoned patients in Babol, opium was the fourth most common cause of poisoning ([@b27-epj-08-2860]). In another study on 194 patients in Sari, opium accounted for 28.3% of cases ([@b28-epj-08-2860]). In a study on 2,057 cases of poisoning in Sari, opium was the most common cause, after pharmaceutical drugs ([@b6-epj-08-2860]). In the second geographical zone, in a study in Isfahan on 400 patients with poisoning, opium was found to cause 6.25% of poisoning cases ([@b30-epj-08-2860]). Another study in the same city on 786 patients showed that 10.3% of the cases were due to substance abuse ([@b31-epj-08-2860]). In a study on 638 patients in Shahrekord, 3.14% of the cases were due to poisoning with opium, following pharmaceutical drugs and insecticides ([@b35-epj-08-2860]). In the third geographical zone, 988 patients poisoned in Tabriz were studied to find that the most common cause of poisoning was pharmaceutical drugs, with 24.5% related to opium poisoning ([@b38-epj-08-2860]). In another study in Ardabil on 2,852 poisoned patients, other than tramadol, 9.53% of the cases were due to opium. This is the most common cause of fatal poisoning after agricultural pesticides ([@b40-epj-08-2860]). In the fourth geographical zone, a study in Ahvaz on 840 patients showed that 50.4% of the cases were non-pharmaceutical poisoning cases, from which 10.9% were related to narcotic substances ([@b41-epj-08-2860]). In another study on 3,258 patients in Ahvaz, 1.6% of the cases were caused by opium poisoning ([@b42-epj-08-2860]). In a study in Kermanshah on 321 cases of poisoning, 3% were caused by illicit drugs ([@b43-epj-08-2860]). In the fifth geographical zone, a study in Birjand on 602 patients with poisoning, 7.4% of the cases were caused by illicit drugs ([@b45-epj-08-2860]). Another study on 809 patients with poisoning in Birjand reported opioids (12%) as the second most common toxicity ([@b46-epj-08-2860]). In a study in Rafsanjan on 260 poisoned cases 23.8% and 8.1% of cases were caused by methadone and opium, respectively ([@b47-epj-08-2860]). In one study on 723 patients with poisoning in six cities, the rate of intentional poisoning cases with opium, heroin, and other intoxicating substances was 4.4%, while the rate for unintentional poisoning was 41.6%, which shows that the majority of the cases of poisoning with opioids are unintentional ([@b22-epj-08-2860]).

3.4. Poisoning by Carbon Monoxide (CO)
--------------------------------------

CO is a colorless, odorless, and non-stimulating gas produced as a result of incomplete burning of carbon fuels. Any contact with this gas is extremely harmful to human health ([@b54-epj-08-2860]). According to forensic reports, in 2009, there were 769 deaths by CO poisoning in Iran ([@b13-epj-08-2860]). In a study in Tehran from 2008 on 11,465 cases of poisoning, 0.71% was caused by CO ([@b21-epj-08-2860]). In one study of 346 fatal cases in Tehran from 2001, 2.1% of deaths were caused by CO poisoning ([@b19-epj-08-2860]). Another study that included 108,265 patients with poisoning in Tehran from 2014, CO was the cause of 0.39% of all the cases of poisoning and 0.42% of all fatal cases ([@b24-epj-08-2860]). In a study on 2,057 cases of poisoning in Sari, 7.1% were poisoned by CO ([@b6-epj-08-2860]). In a study in Mazandaran province, CO accounted for 0.9% of the cases ([@b4-epj-08-2860]). A study on 266 cases of poisoning in Shiraz found CO as the cause of 0.8% of all poisoning cases ([@b32-epj-08-2860]). In a study in Ardabil on 2,852 patients with poisoning, 1.75% was due to CO ([@b40-epj-08-2860]). 7,158 cases of poisoning in Mashhad were studied to find that 17.3% of the cases resulted from CO ([@b44-epj-08-2860]). In a study on 272 cases of poisoning in Birjand, 6.9% of cases were caused by CO ([@b45-epj-08-2860]). In a study in Rafsanjan on 260 poisoned case, 1.5% of them were CO based ([@b47-epj-08-2860]). In a study on 163 patients with poisoning in Kashan, 1.8% of the cases were due to CO ([@b49-epj-08-2860]).

3.5. Alcohol poisoning
----------------------

Mortality and morbidity of alcohol poisoning can be prevented. The prevalence of heavy alcohol use varies across the world and has been estimated as approximately 7.5% on average. While heavy alcohol use in Iran is reported as less than 1%, it should be noted that, due to cultural issues, most cases remain unreported. Therefore, alcohol consumption is thought be higher than the reports claim ([@b11-epj-08-2860]). In the first geographical zone, in a study in Tehran from 2002 on 19511 poisoned cases, 4.8% of cases were alcohol based ([@b18-epj-08-2860]). In a study in Tehran Province on poisoned people from 6 cities, alcohol abuse accounted for 10% and 2% of intentional and unintentional poisoning cases, respectively ([@b22-epj-08-2860]). In a study in Tehran on 11,465 cases of poisoning, alcohol was the cause of 3.14% of all cases ([@b21-epj-08-2860]). In a one study including 108,265 patients with poisoning in Tehran, 2.32% of all cases were caused by alcohol ([@b24-epj-08-2860]). In a one-year review of 280 cases of poisoning mortality in Tehran, 1.1% of the cases were caused by alcohol poisoning ([@b5-epj-08-2860]). In a study on 172 patients with poisoning in Karaj, 1.1% was due to alcohol ([@b25-epj-08-2860]). In a study of non-drug poisoning in Mazandaran, a total of 581 cases were investigated to find that 13% were due to alcohol poisoning ([@b7-epj-08-2860]). In one study on 411 patients in Babol, 1% was due to alcohol poisoning ([@b26-epj-08-2860]). In another study of 346 fatal cases in Tehran, 3% of deaths were caused by alcohol ([@b19-epj-08-2860]). Finally, from 2,057 cases of poisoning in Sari, 2.82% had trademarks of alcohol poisoning ([@b6-epj-08-2860]). In the other geographical zones, a study on 400 cases of intentional poisoning in Isfahan showed that alcohol accounted for 1% of the cases ([@b30-epj-08-2860]). In one study on 786 patients with poisoning among the vulnerable population in Isfahan, alcohol was the cause of 3.1% cases ([@b45-epj-08-2860]). In Shiraz, 266 cases of poisoning were studied, showing that 3.8% were due to alcohol ([@b32-epj-08-2860]). In a study on 493 cases of poisoning in Bandar Abbas, 9.5% of the cases were caused by alcohol ([@b1-epj-08-2860]). In a study on 638 patients in Shahrekord, 0.94% was caused by alcohol poisoning ([@b35-epj-08-2860]). In a study on 567 patients with poisoning in Tabriz, 8.4% of the cases were caused by alcohol ([@b38-epj-08-2860]). A study on 2,852 patients with poisoning in Ardabil showed an alcohol poisoning rate of 3.22% ([@b40-epj-08-2860]). In a study on 7,158 patients with poisoning in Mashhad, alcohol was the cause of 6.1% of poisoning cases ([@b41-epj-08-2860]). In a study in Rafsanjan on 260 poisoned cases, 3.8% of them were alcohol based ([@b47-epj-08-2860]). Finally, in a study in Kashan on 163 patients with poisoning, 3.06% of poisoning cases were due to acid or alcohol consumption ([@b49-epj-08-2860]).

3.6. Insect stings and animal bites
-----------------------------------

The highest prevalence of insect stings and animal bites is in developing countries, including Iran ([@b55-epj-08-2860]). In a study in Tehran on 19,511 poisoned cases, 0.8% of them were caused by bites ([@b18-epj-08-2860]). In one study on 108,265 poisoned patients in Tehran, animal bite poisoning amounted to 0.49% of all cases, as well as 0.09% of deaths from poisoning ([@b24-epj-08-2860]). In a study in Tehran on 11,465 cases of poisoning, 0.63% of the cases were due to bites ([@b21-epj-08-2860]). In one study on 346 fatal cases in Tehran, 0.6% of the deaths were caused by animal or insect bites ([@b19-epj-08-2860]). In one study on 411 patients in Babol, 5.8% of the cases were caused by animal bites ([@b26-epj-08-2860]). In the survey of non-drug poisoning cases in Mazandaran, from among 581 poisoned cases, 19.3% of the cases were caused by bites ([@b4-epj-08-2860]). 0.8% of 786 poisoned patients in Isfahan were bitten by animals or insects ([@b31-epj-08-2860]). The rate for bites by insects or animals for 266 patients in Shiraz was 9.8% ([@b32-epj-08-2860]).. In Urmia, from 1,208 patients with poisoning, 0.2% of the cases were bitten by animal and insect ([@b33-epj-08-2860]). A study conducted on 840 patients in Ahvaz showed that 39.5% of the cases were caused by snake bites or scorpion stings, which was the most common cause of non-drug poisoning ([@b39-epj-08-2860]). In a study on 3,258 cases of poisoning in Ahvaz, 56.2% of the cases were caused by insect or animal bites ([@b40-epj-08-2860]). A study in Birjand on 809 patients with poisoning showed a rate of 7.5%, which was the third most common type of poisoning ([@b43-epj-08-2860]). In a study on 163 patients with poisoning in Kashan, 7.97% of cases were caused by insect or animal bites ([@b46-epj-08-2860]).

3.7. Food poisoning
-------------------

In one study on 108,265 patients with poisoning in Tehran, 0.22% of all cases of poisoning were due to food ([@b24-epj-08-2860]). A non-drug poisoning study in Mazandaran reported that foods are the cause of 6% of the 581 poisoning cases ([@b4-epj-08-2860]). In one study of 411 patients in Babol, 6.8% of the poisoning cases were due to food ([@b26-epj-08-2860]). In Sari, 0.72% of the total 2,057 cases of poisoning were because of food ([@b6-epj-08-2860]). In one study of 266 cases of poisoning in Shiraz, 0.8% of the cases were due to food poisoning ([@b32-epj-08-2860]). In Ahvaz, a study of 840 patients showed that 0.1% of poisoning cases are caused by food ([@b41-epj-08-2860]). Another study on 3,258 cases of poisoning in the same city reported a rate of 3.7% for food poisoning ([@b42-epj-08-2860]). In a study on 272 cases of poisoning in Birjand, 17.6% of cases were due to food poisoning. In addition, this was the second most common cause of poisoning after pharmaceutical drugs ([@b45-epj-08-2860]). In a study on 163 patients with poisoning in Kashan, spoiled foods accounted for 4.29% of all poisoning cases ([@b49-epj-08-2860]).

3.8. Other causes of poisoning
------------------------------

Apart from the common sources of poisoning discussed above, there are other important factors that require attention. For example, in a study in Tehran on 11,465 cases of poisoning, 0.42% of poisoning cases were caused by organic materials ([@b21-epj-08-2860]). A study on 346 fatal cases in Tehran found that 0.3% is caused by poisonous plants ([@b19-epj-08-2860]). A study in Sari on 2,057 cases of poisoning showed that 0.97% were poisoned with poisonous plants ([@b6-epj-08-2860]). In another study in Sari on 194 patients, 3% were poisoned by chemical substances ([@b28-epj-08-2860]). In addition, in a study of 411 patients in Babol, 3% and 5% of the cases were caused by oil and occupational poisoning, respectively ([@b26-epj-08-2860]). Disinfectants were the cause of 1.25% cases of poisoning from among 638 poisoned patients in Shahrekord ([@b35-epj-08-2860]). A study on 1,208 patients with poisoning in Urmia attributed 0.3% of cases of poisoning to oil and 2.5% to alcohol and food ([@b36-epj-08-2860]). A study in Ahvaz on 3,258 cases reported 5.5% and 1.1% of cases resulted from chemicals and poisonous plants ([@b42-epj-08-2860]). A total of 321 patients aged 15--20 years were studied in Kermanshah, which found that 16% of the cases were caused by chemicals ([@b43-epj-08-2860]). In Ardabil, 7.36% of the cases from 2,852 patients under study were poisoned by corrosive substances ([@b40-epj-08-2860]). A study in Mashhad on 7,158 patients with poisoning indicated that 11.9% of the cases were caused by hydrocarbons and oil ([@b44-epj-08-2860]). In a study on 272 cases of poisoning in Birjand, 11.39% of the cases were due to oil and 13.2% were caused by chemicals and toxins ([@b45-epj-08-2860]).

3.9. Further discussion
-----------------------

Pharmaceutical drugs are the most common cause of poisoning in the majority of cities in Iran. In this regard, psychiatric pharmaceutical drugs have the majority share in causing poisoning. Although, in Ardabil, poisoning by tramadol was the most prevalent agent. Other studies have shown an increase of tramadol poisoning in Iran in this decade, so tramadol poisoning is currently a major concern in some cities of Iran ([@b56-epj-08-2860]--[@b58-epj-08-2860]). This finding is different to some countries. For example, in England the most common cause of drug toxicity is acetaminophen poisoning ([@b59-epj-08-2860]). In addition, pesticides poisoning occurs at a high level, especially in agriculture cities. For instance, in northern cities and in Ardabil and Urmia, poisoning by pesticides ranks second, after pharmaceutical drug poisoning. They are indeed important contributors to fatal poisoning. In a study on poisoning in developing countries, pesticides are the most common cause of self-poisoning ([@b17-epj-08-2860]). Animal and insect bites and stings are considered as uncommon causes of poisoning in the majority of geographical regions in Iran. In southwestern Iran, however, especially in Ahvaz, they are prevalent because of the climate and geographical specifications of the region. Shared borders with the drug-producing Afghanistan have significantly contributed to easy access to drugs, especially opioids. After pharmaceutical drug poisoning, substance poisoning is the second type of poisoning, especially in eastern cities of Iran and the majority of cities in Zone 1. CO poisoning, while uncommon, is a major but preventable type of poisoning in cold regions of the country. Alcohol poisoning is relatively uncommon, but is prevalent in big cities, such as Tehran, Tabriz, Shiraz, and Bandar Abbas. Alcohol poisoning in China is the most prevalent type of poisoning ([@b60-epj-08-2860]). An examination of mortality from poisoning suggests that in the first zone, except for one study, intoxicating substances and pesticides are the most common cause of fatal poisoning. In the third zone, the most common causes of death from poisoning in Ardabil and Urmia were pesticides, followed by opioids. These findings show that poisoning by opioids and pesticides, although ranking second after pharmaceutical drugs, is a significantly important cause of death. Thus, they require special attention.

4. Conclusions
==============

Poisoning is one of the most important health issues in the world, but in Iran there is no exact statistic regarding the epidemiology of poisoning. Poisoning patterns vary across Iran and studies limited to certain regions cannot be representative of the epidemiological characteristics of the entire country. Pharmaceutical drugs are the most common cause of poisoning in the majority of cities in Iran. In this regard, psychiatric pharmaceutical drugs have the lion's share in causing poisoning. Recommendations include improving education to inform people of the risks of storing pharmaceutical drugs at home and enforcement of the law in the prescription of pharmaceutical drugs only as much as required. The pattern of poisoning in western areas is unique and shows the need of public health education for residents to reduce animal bites and, hence, prevent and treat poisoning. Control of substance traffic and provision of education to the youth, in particular, is also required. Unfortunately, we do not have the epidemiological data regarding poisoning in all cities, so these studies are recommended to complete the final picture of poisoning in Iran.
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###### 

Epidemiological factors of poisoning in the 1^st^ geographic region of Iran

  Ref. no.             n        Age (year)              Female/Male (%)   Married (%)   Reason of poisoning (%)                   Mortality rate (%)
  -------------------- -------- ----------------------- ----------------- ------------- ----------------------------------------- --------------------
  [@b19-epj-08-2860]   3558     \-                      53/47             55.8          Intentional (57.5)                        0.97
  [@b18-epj-08-2860]   19511    \-                      62.7/37.3         \-            Intentional (93.7), Accidental (4.86)     1.3
  [@b21-epj-08-2860]   11456    \-                      49/51             \-            Intentional (25.98), Accidental (74.02)   1
  [@b5-epj-08-2860]    280      29 ± 17.5               24.4/75.4         \-            \-                                        100
  [@b23-epj-08-2860]   200      26.82                   51/49             60% single    Mostly suicide                            
  [@b24-epj-08-2860]   108258   \-                      47.57/52.43       \-            \-                                        1.94
  [@b25-epj-08-2860]   172      29.8                    50/50             55.8          All intentional                           5.8
  [@b28-epj-08-2860]   164      47.47% between 12--20   58/42             47.8          Suicide (47.2), Accidentally (48)         \-
  [@b6-epj-08-2860]    2057     64% between 18--29      52.9/44.1         \-            Intentional (85), Accidentally (5.2)      1.3
  [@b4-epj-08-2860]    581      17 ± 22                 39.8/60.2         49.2          Intentionally (51.6), Accidental (42.7)   22.1
  [@b29-epj-08-2860]   414      53.4% under 20          64.5/35.5         47.8          \-                                        2.9
  [@b26-epj-08-2860]   411      41% between 16--25      \-                \-            Intentional 52.5, Accidental (26.3)       9
  [@b27-epj-08-2860]   635      12.28                   58.3/41.7         49.3          \-                                        1.3

###### 

Epidemiological factors of poisoning in the 2nd &3^rd^ geographic regions of Iran

  Ref. no.             n      Age (year)              Female/Male (%)   Married (%)   Reason of poisoning (%)                 Mortality rate (%)
  -------------------- ------ ----------------------- ----------------- ------------- --------------------------------------- --------------------
  [@b30-epj-08-2860]   400    27.57 ± 9.20            40/60             49.2          \-                                      0.75
  [@b31-epj-08-2860]   786    \-                      7.9/92.1          \-            Intentional (89.5)                      0.5
  [@b35-epj-08-2860]   638    Median: 22              50.8/49.2         \-            Intentional (69.3), Accidental (30.7)   1.2
  [@b1-epj-08-2860]    493    75.7% between 14--29    52.1/47.9         47.1          Suicide (66.9)                          \-
  [@b32-epj-08-2860]   266    46.8% between 20--35    53/47             32.8          Intentional (60.9), Accidental (39.1)   1.6
  [@b33-epj-08-2860]   287    26.3 ± 16.9             46/54             \-            Accidental (62.7), Intentional (37.3)   \-
  [@b15-epj-08-2860]   1342   11--20                  55.7/44.3         \-            Intentional (90.2), Accidental (9.8)    2.3
  [@b38-epj-08-2860]   988    44.83% between 21--30   65.1/34.9         \-            Suicide (78.8)                          \-
  [@b37-epj-08-2860]   1208   63.3% between 16--25    53.6/46.6         57.4          Accidental (86), Intentional (14)       4.6
  [@b36-epj-08-2860]   70     38.6% young adult       34.29/65.71       61.43         Intentional (62.86)                     100
  [@b39-epj-08-2860]   988    37.5% between 20--30    18.4/81.6         92.2          \-                                      \-
  [@b40-epj-08-2860]   2852   51.3% between 21--30    43.2/56.8         \-            Suicide (66.53), Accidental (5.01)      2.8

###### 

Epidemiological factors of poisoning in the 4^th^ & 5^th^ geographic regions of Iran

  Ref no.              n       Age (year)             Female/Male (%)   Married (%)    Reason for poisoning                    Mortality rate (%)
  -------------------- ------- ---------------------- ----------------- -------------- --------------------------------------- --------------------
  [@b43-epj-08-2860]   321     15--20                 62/38             \-             \-                                      \-
  [@b42-epj-08-2860]   3258    34% between 18--30     49/51             \-             \-                                      0.3
  [@b41-epj-08-2860]   840     \-                     39.8/60.2         39.9           Suicide (59.6), Accidental (40.4)       11
  [@b44-epj-08-2860]   71582   22.3                   54.3/45.7         \-             Intentional (54.4), Accidental (45.2)   0.6
  [@b45-epj-08-2860]   272     39 ± 19                37.1/62.9         \-             Intentional (100)                       \-
  [@b56-epj-08-2860]   809     27.7                   50.20/49.8        45.1           Intentional (58)                        0.29
  [@b48-epj-08-2860]   296     44.1% between 10--20   75.4/24.6         \-             \-                                      0.3%
  [@b49-epj-08-2860]   163     25.3% between 0--10    47.6/52.4         20.8% single   Suicide (50.6), Accidental (38.1)       4.76
  [@b47-epj-08-2860]   260     56.2% between 11--30   45.4/54.6         33.5           Intentional (58.1), Accidental (30.4)   1.9
